Telencephalic connections in the Pacific hagfish (Eptatretus stouti), with special reference to the thalamopallial system.
The pallium of hagfishes (myxinoids) is unique: It consists of a superficial "cortical" mantle of gray matter which is subdivided into several layers and fields, but it is not clear whether or how these subdivisions can be compared to those of other craniates, i.e., lampreys and gnathostomes. The pallium of hagfishes receives extensive secondary olfactory projections (Wicht and Northcutt [1993] J. Comp. Neurol. 337:529-542), but there are no experimental data on its nonolfactory connections. We therefore investigated the pallial and dorsal thalamic connections of the Pacific hagfish. Injections of tracers into the pallium labeled many cells bilaterally in the olfactory bulbs. Other pallial afferents arise from the contralateral pallium, the dorsal thalamic nuclei, the preoptic region, and the posterior tubercular nuclei. Descending pallial efferents reach the preoptic region, the dorsal thalamus, and the mesencephalic tectum but not the motor or premotor centers of the brainstem. Injections of tracers into the dorsal thalamus confirmed the presence of reciprocal thalamopallial connections. In addition, these injections revealed that there is no "preferred" pallial target for the ascending thalamic fibers; instead, ascending thalamic and secondary olfactory projections overlap throughout the pallium. The mesencephalic tectum and tegmentum, which receive afferents from a variety of sensory sources, are interconnected with the dorsal thalamus; thus, ascending nonolfactory sensory information may reach myxinoid pallia via a tectal-thalamic-telencephalic route. A comparative analysis of pallial organization reveals that the subdivisions of the pallium in gnathostomes (i.e., medial, dorsal, and lateral pallia) cannot be recognized with certainty in hagfishes.